The emergence of the BRICs as international locations for FDI in R&D is a sign that multinationals are relocating their technological activities to new territories. 
Introduction
In the aftermath of the 2007-08 financial crisis, countries with emerging economies began to establish themselves on the international scene. As the world economy embarked on the path towards recovery in the 2010s, these countries intensified their international presence. Proof of this is their increasing involvement as recipients of foreign direct investment (FDI). In 2015, developing-economy FDI inflows reached record levels accounting for 55 per cent of the global level (UNCTAD 2015) .
The reasons that have traditionally led multinational corporations (MNCs) to locate activities in emerging countries are access to resources at competitive costs and entry to new markets with high growth potential (Dunning 1980) . Most of the FDI received by these countries is for relatively unsophisticated activities: for instance, the manufacture of components and products and their commercialization in different geographical markets. However, it is clear that some emerging countries such as the BRICs (Brazil, India, China and Russia) are rapidly catching up with the world's leading economies in terms of high technology production and technological capabilities (Buckley and Hashai 2014) . This technological change does not occur spontaneously; in order to win added-value inward FDI to boost the technological catch-up, emerging countries are increasing their capital investment and expenditure on human capital and R&D and related innovation activities, coupled with appropriate incentives, institutions and policies (Filipetti and Peyrarche 2011) . In this new scenario of global technological convergence, MNCs are relocating some of their R&D activity from developed countries to emerging economies with greater competitive advantages.
As a result, the gap between the more technologically advanced countries and the emerging economies is gradually narrowing. Virtually unthinkable just a few years ago, this clear change of trend seems to be intensifying and poses new challenges for intermediate countries such as Greece, Italy, Ireland, Portugal and Spain. These 'intermediate countries' are defined as developed countries with an innovation performance below the average, which are not perceived as technological leaders in their field, but which cannot compete on the basis of low costs alone (Miravitlles et al. 2013) . This is particularly the case of Spain, a country that is "stuck in the middle" between the innovation leaders and the emerging economies that are constantly catching up. According to the Global Innovation Index (GII 2015) Spain is in a better position than the BRICs, but lags far behind leading countries (Switzerland, the UK, Sweden, the Netherlands, and the US). Specifically, out of 141 countries, Spain ranks 27 th , closely followed by China in 29 th place; of the other BRICs, Russia comes 48 th , Brazil 70 th and then at some distance India, in 81 st position.
In this new situation, it would be useful to find out exactly where the intermediate countries stand in the international competition to attract and retain MNCs' R&D activities. For these economies, it is no longer simply a question of competing with countries traditionally more advanced in terms of innovation; now, they are under threat from the emerging countries that are steadily climbing the The paper is structured as follows. First, we present a literature review of R&D location factors from three different theoretical perspectives. In section 3 we describe the qualitative methodology used. Section 4 presents Spain's strengths and weaknesses for attracting foreign R&D in the face of competition from emerging economies.
Finally, section 5 concludes and proposes some policy recommendations.
Literature on factors affecting international R&D location
The importance of location-specific factors for attracting FDI in R&D is well established in the literature. However, understanding the location characteristics on which MNCs base their FDI decisions is more important today than ever before, primarily because of the rise of the emerging markets (Chidlow et al. 2015) . In order to explore this phenomenon, we build a conceptual framework that examines the environmental factors that determine a country's ability to attract investment using three different theoretical perspectives -internalization theory, the resource-based view, and the cultural-institutional perspective.
The internalization theory perspective
Until the 1990s, the parent company was considered the main source of competitive advantage for an MNC (Dunning 1980) . Internalization theory (Buckley and Casson 1976) holds that MNCs locate their R&D activity abroad in order to make it easier to transfer technology from the parent company to the subsidiary and to exploit their competitive advantages in another country. In this process, innovation is internationalized in order to provide technical support to production units located abroad and to adapt standardized products to local requirements and tastes (i.e., marketseeking motivations). The tendency to internationalize innovation for exploiting competitive advantages increases in line with the attractiveness of the market in the destination country (Cantwell and Mudambi 2005; Kuemmerle 1999 ). Voelker and Stead (1999) offered evidence of R&D laboratories located away from headquarters reducing internal transaction costs only when distant markets attain a critical size.
Hence, aspects such as market size, dynamism and competition (de Woskin 2008) are fundamental factors for attracting R&D. Moreover, since MNCs locate their R&D activities near production subsidiaries in order to adapt to local markets, the availability of logistics infrastructures and qualified suppliers also plays an indirect but complementary role (Demirbag and Glaister 2010) . For Sachwald (2008) , the increasingly frequent location of development activities (and, to a lesser extent, research activities) in emerging economies is due to the geographical distribution of the centres of production, which in these countries has intensified due to the increasing attractiveness of their markets after rapid economic growth.
The resource-based view
A complementary perspective is that in the mid-1990s MNCs converted their foreign subsidiaries into important sources of innovation for the entire corporation (Cantwell and Mudambi 2005) as they became aware of the opportunities of learning from diverse specific bodies of local knowledge (Kuemmerle 1999) . Motivated mainly by assetseeking , they were sensitive to technological supply factors, which enable MNCs to increase the value of their resources and capabilities (Prahalad and Hamel 1990) . This new reality conforms to the resource-based view, since MNCs that are attracted by technological supply factors see internationalization as a way of creating value in order to achieve new competitive advantages (Prahalad and Hamel 1990) .
The tendency to internationalize R&D following criteria involving supply grows stronger when the foreign country increases the resources it commits to R&D (Kuemmerle 1999) . Therefore, the location of R&D centres abroad depends on the ease of access to top-level qualified personnel, which in turn depends on the quality of the educational infrastructures (Demirbag and Glaister 2010) and the command of foreign languages (Dachs et al. 2012) . Labour costs (Demirbag and Glaister 2010) and staff mobility (Siedschlag et al. 2009 ) are among the other factors considered. In the case of R&D, other studies also endorse the idea that MNCs tend to prioritize the availability of scientific manpower over cost reduction (Thursby and Thursby 2006) .
Likewise, MNCs are attributing a growing importance to the dynamism of the R&D infrastructures, such as the existence of cutting-edge scientific centres and institutions, access to clusters and spillover effects, and the proximity between the business and scientific worlds (Demirbag and Glaister 2010; Guimón 2009 ). R&D infrastructures comprise a set of factors and agents which favour the generation, exploitation, and diffusion of knowledge (Evangelista et al. 2015) . Hence, the potential for establishing deeply embedded links with other institutions such as universities, research centres and other firms contributes to a country's attractiveness for locating foreign subsidiaries (Achcaoucaou et al. 2014 ).
Public institutions also play a major role in the area of innovation. With their overriding priorities in questions of R&D policy and funding (Guimón 2009 Commission's ERAWATCH Annual Country Reports 2012).
The cultural-institutional perspective
During the 2010s, as MNCs have increasingly located their R&D labs in far-off, less developed countries, cultural and institutional distance (or proximity) have also emerged as factors which may act as fundamental barriers (or enablers) in decisions on R&D investment (Castellani et al. 2013) . The idea underpinning the culturalinstitutional perspective (Kostova and Zaheer 1999) is that an MNC that seeks to be a legitimate agent in the local environment will have to adjust its actions, rules, beliefs and practices to those of the host country.
In this respect, political and economic risks represent a highly important dimension of the institutional environment because MNCs have to deal with a new political system and adapt to the new regulations in the host country (Demirbag and Glaister 2010) . (Castellani et al. 2013) . As a result, MNCs not only prefer more stable macroeconomic and political-social environments, but also opt for environments with systems that are closer to those in their home countries; this familiarity reduces any perceived uncertainty and considerably increases their chances of success (Flores and Aguilera 2007) .
Still with regard to the cultural-institutional perspective, the location of R&D also depends on the cultural and geographical distance between the host country and the MNC's country of origin (Castellani et al. 2013) . Similar working and business practices, low barriers in personal interrelationships and spatial proximity help to foster communication and mutual understanding between the parties involved. In this regard, emerging economies are in a worse position to compete for foreign R&D, not only because of geographical distance, but also (and to a significant degree) because of the cultural-institutional distance.
Therefore, the cultural-institutional aspect complements the internalization theory and the resource-based view, insofar as institutions shape the environment in which the market demand and technological supply factors arise. We contend that these three perspectives serve as complementary, partial explanations, which together are able to provide a rich account of the complexity of foreign R&D location choices (see figure   1 ). 
Methodology
For our qualitative analysis we used the case study method, which has demonstrated its suitability for investigating situations within their real context where the aim is to find out the 'how' and the 'why' (Yin 1990) . Specifically, by combining insights from different theoretical perspectives in order to propose a novel and more convincing explanation, and being sensitive to the contexts of individual countries, our approach falls between natural experiment and contextual explanation (Welch et al. 2011 ).
To choose the cases for analysis we used criteria of theoretical sampling and theoretical saturation, carrying out the selection according to their significance rather than to their representativeness (Eisenhardt 1989 table 1 ). The views of these Spanish subsidiaries are particularly relevant, for two reasons. First, they belong to MNCs which have a strong commitment to innovation and have R&D centres spread across the world, some of them in BRIC countries. Second, they have successfully consolidated R&D centres of excellence in Spain, generating innovative applications for the entire corporation. Thus, they have achieved a competence-creating mandate while competing with the emergence of the BRIC countries. Moreover, managers of these subsidiaries are well aware of the R&D conditions in the BRIC economies, since their familiarity with the strengths and weaknesses of their rival locations helps them to face the threat of delocalization. Overall, their experience competing with the BRIC countries makes them ideal informants for the objectives of the current study (Piekkari and Welch 2006) .
The primary information was gathered in June 2012 from several semistructured interviews lasting approximately two hours. Face-to-face joint meetings were held by the research team with directors and senior management of the foreign subsidiary involved in innovation -generally the managing directors, the heads of R&D and others responsible for this function in the subsidiary (see table 1 ).
We used a research protocol in order to guarantee the reliability of the casestudy analysis (Yin 1990 ). Interviewees were asked, first, to give full descriptions of their strategies in the area of innovation. Second, they were asked to assess location factors frequently used in previous empirical studies, classified beforehand in seven groups stemming from the literature review (figure 1). Third, interviewees discussed the factors that could be considered as strengths or weaknesses in Spain for attracting R&D investment compared with the BRICs.
Once all the data were collected, the information was processed and irrelevant content was filtered out. All the interviews were recorded, transcribed and coded in order to structure the data and to make sure that the information could be reassessed if inconsistencies were found. As a result, we were able to discuss the diverse views and set up a first preliminary hierarchy group of location factors, which we then sent back to the interviewees so that they could reconsider their earlier judgments if necessary.
Common and conflicting viewpoints were identified and gradually resolved through mail exchange and phone calls in order to reach a final consensus.
In addition, to strengthen the reliability of the study, the results were 
Factors related to R&D policy
Not all the groups of R&D location factors resulting from the theoretical framework have the same level of influence on the destination of FDI (see figure 2) . Government policy on innovation has the greatest bearing on MNCs' R&D decisions since it involves the access to financial resources. BRIC countries significantly outperform Spain with regard to national-specific strategic plans designed to promote certain R&D fields of political interest. Indeed, they regularly launch multiple custom-made action plans that provide public funding for developing R&D in priority industries (e.g., telecommunications or energy).
Furthermore, BRICs also provide better public general funding (in the form of direct subsidies and tax incentives and deductions), which is something that MNCs value highly. The companies interviewed often use direct funding for innovation provided by the Spanish government. However, the cuts 1 in this type of incentive over the last few years have eroded the competitive advantage of Spanish subsidiaries, especially in comparison with subsidiaries in emerging economies, where public funding has remained stable or has even increased. Although Spain has made major investments in terms of its expenditure on R&D (amounting to 1.3% of GDP in 2015, according to the OECD), it lags far behind the European 2020 objective of 3%. Russia (1.1%), Brazil (1.2%) and India (0.8%) were behind Spain, while China (1.9%) was ahead.
Furthermore, the MNCs interviewed considered that the Spanish tax system should be redefined now that the BRIC countries offer very tempting tax incentives in order to attract R&D activities. Brazil, for example, allows "super deductions" equal to 160% of the total R&D expenditure and an extra 20% deduction for the qualifying costs incurred in developing a patent. China also offers deductions of 150% of total R&D expenditure. For its part, Russia does not tax intellectual property transactions, and exempts companies from paying tax in special economic zones (SEZs). India has the highest taxation benefits for R&D activities (up to 200%) for in-house R&D expenditure, including capital expenditure (Deloitte, 2014) .
In Spain, in contrast, taxation on R&D presents two main disincentives. First, there is a time limit for applying and submitting outstanding tax deductions; this means that they cannot be accumulated and that many deductions cannot be applied. Second, obtaining tax deductions is conditional upon the subsidiary's commercial success and profits in the Spanish market, rather than upon the results of the actual research activity carried out in the R&D unit.
Factors related to economic and political stability
As far as the institutional environment is concerned, political and economic stability and the country's risk indices were the most relevant aspects. For Sony, 'the unfavourable economic situation, with a very high-risk premium, does not help to attract R&D. In times of change, high volatility and international uncertainty, MNCs do not opt for inflexible countries with high barriers from the start'. During downturns, the rigid regulation regarding setting up and operating in a particular country (and possibly divesting from it) is seen as a significant hurdle. This idea was also stressed by the Ericsson manager who stated that 'macroeconomic instability makes it more difficult to carry out a long-term strategy of industry creation and local commitment'.
Despite its international nature, the financial crisis has hit intermediate countries 
Factors related to the labour market
The third most important aspect influencing the location of international R&D activities is the labour market. In this respect, Spain compares well with the BRIC countries, especially as regards the availability of qualified personnel and the quality of its higher education 3 . However, according to Alstom, 'although there are some excellent universities in Spain that turn out highly competitive scientists on an international level, they still need to take action to train people in entrepreneurial initiative'.
The learning of foreign languages has traditionally been a weak point in Spain, but the situation has improved over time. According to Hero, 'the level of English among Spanish research staff isn't as high as it could be, but they can certainly be said to get by'.
Another crucial subject is the cost of scientific personnel. In this respect Spain is perceived by the managers interviewed as being less competitive than the emerging countries, although according to Hero 'MNCs do not decide on the location of R&D on the basis of costs alone, but also on expected results, and in this respect Spain offers a better quality-to-price ratio than you would find in the BRICs'. HP agrees that 'to equal the return on one Spanish researcher, you would need to consider the work of more than one Chinese or Indian researcher'.
The lack of loyalty or commitment among company employees, which generates a high turnover of research staff, is another key factor that reduces the competitiveness of emerging countries. This high turnover lowers performance and raises employee costs because of the associated expense of replacing staff. In that sense, in 2011the US multinational HP moved part of its R&D, previously located in Brazil and India, to a new base in Leon (Spain), establishing a new Software Development Centre with 300
highly qualified staff and 10 million euros of investment. HP relocate its R&D because its activities in these countries were not only affected by geographical, linguistic and cultural barriers, which made communication and coordination difficult, but also by problems involving the high turnover of research staff and salary inflation. According to HP, 'sometimes in these emerging countries you not only need to pay the engineer or researcher you employ, but also the substitute who is "on the bench" waiting to find out if the regular player will decide to leave halfway through the project'. All this leads to higher salary costs that may wipe out any difference in payroll costs, especially as regards qualified personnel. Moreover, ArcelorMittal stated that 'a recently qualified engineer in India has a slightly lower salary than a recently qualified engineer in Spain, but the costs equal out when other additional expenses such as travel allowances and visas, etc. are taken into account.'
Factors related to R&D infrastructure
In fourth place, the country's R&D infrastructure enables MNCs to access new technological resources, capabilities, and the networks of potential partners. For Vodafone, 'the search for talent and closer relations between the scientific and business worlds is fundamental for MNC innovation processes. Countries should work towards building a network of innovation capable of using and retaining any talent that may appear'.
Spain still holds competitive advantages over the emerging economies in terms of the availability of scientific institutions and the ability to attract scientific talent, but the BRIC countries are gradually catching up in this respect 4 . According to Hero, 'Spain's level of science is good although more investment needs to be made'.
However, Spain lags behind the BRICs with regard to the presence of technology clusters, where Asian countries are clearly in the lead. Bangalore in India is home to a series of highly prestigious schools and research centres. On the east coast of China there are also numerous clusters, such as those for electronic products in Dongguan or transport equipment in Shandong. However, according to ThyssenKrupp, 'there is a high degree of concentration industry in China, but they can't be considered true technology clusters because they're not really well organized'.
The gap between the scientific-academic world and the business world is another key factor that could be improved in Spain. For Sony, 'there is significant separation because, despite the high potential of Spanish research centres and the resources invested, their objectives are very different and quite detached from those of the business system'. Bridges therefore need to be built to improve collaboration and knowledge transfer between the two systems. In this respect, the MNCs interviewed proposed the compilation of a directory containing up-to-date information on groups and lines of research in universities, technology centres and public institutions in Spain in order to collaborate on specific problems or to develop joint research projects.
Factors related to operations networks
The presence of operations networks is the fifth factor. Although these networks are more closely linked to international location decisions involving production activity in order to keep transaction costs down, they also have an effect on project allocation, especially when related to development activities.
According to Hero, 'infrastructures and suppliers need to be close, reliable and responsible -otherwise it's impossible to innovate'. HP also believes that 'the best thing would be to find a country with suppliers both competitive in production costs and with the required capabilities to carry out R&D activities'.
Spain is considered to have a competitive advantage over India as regards both the availability of qualified suppliers and infrastructures and logistics systems, but not over China. The need for reliable operations networks is of crucial importance for Hero:
'the emerging countries with the highest levels of infrastructure are China, Russia and Brazil. India lags behind, apart from Bangalore… in fact infrastructure levels should be analysed by area rather than by actual country'. Regarding Chinese suppliers, ThyssenKrupp commented that 'it's more about quantity than quality, and therefore you need a certain critical mass to be able to buy in China'.
Factors related to a country's culture and geography
Next we find factors related to geographical and cultural differences. ArcelorMittal, which has a R&D centre in a small city in the north of Spain (Asturias), says that 'interconnectivity is very important, especially with customers. The cutting of flight routes from secondary airports is a big handicap because it takes more time to do the same journey'. There are also difficulties with visas and red tape that need to be dealt with before being able to travel, especially for employees of subsidiaries in emerging countries. In this respect Sony points out that 'Brazilian, Chinese and Indian researchers always have problems with visas before they can come for short three-month stays in our country'.
As for the cultural differences between countries, MNCs believe that China is the country that presents the biggest problems for interaction. According to Hero, 'it's easy to make yourself understood with a Brazilian or an Indian, but it's very difficult with a Chinese. Their way of thinking, their personal relationships, the language, all this make them very different'. For ThyssenKrupp, 'due to the low cost per hour, the way work is carried out in China is very different from the way we work in Europe; whereas here we analyse an idea, develop it and test it only when we are very clear about it, in
China they use trial and error as a normal procedure. This involves a lot of protocol problems'. Furthermore, according to HP, 'it is difficult to find supervisors in China because their cultural vision of hierarchical structures makes decision making difficult.
Only staff educated outside China manage to overcome this problem'.
Factors related to market demand
Market demand in the host country ranks last among the factors analysed, but it also has an influence on R&D location. MNCs may transfer technology to the host country in order to exploit the resources and capabilities that confer competitive advantage worldwide. According to Hero, 'when a market gains weight it justifies more investment in R&D because a large volume of business in the country means that development activities are also carried out, especially those involving adaptation to that market'. Spain has a lower level of market demand than the BRICs. This is to be expected, bearing in mind the high growth forecast for these emerging economies. All in all, our graphic model, while intuitive, is affected by discretional simplification and boundary decisions which are somewhat artificial but nevertheless necessary for furthering our understanding of the area. Future research should refine these assumptions against competing hypotheses, in order to strengthen the conclusions presented here.
